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PURPOSE: To obtain a memory in which a data can be written or erased at high rate 
by switching the operation for applying write voltage or erase voltage and the 
operation for verifying and reading data in a short time. 

CONSTITUTION: A selected word line is applied with two types of voltage, i.e., a 
predetermined write voltage or erase voltage and a verify/read voltage. These 
voltages are outputted constantly from output circuits 4, 5 during data write 
interval or erase operation interval. Any one of the two types of applying voltages 
is outputted from circuits 6, 7 for selecting a word line during data write 
interval or erase operation interval depending on the operation thereof. With such 
arrangement, two types of applying voltage for word line can be switched in a short 
time in the write operation of DINOR type flash memory or the erase operation of 
NOR type flash memory. 
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mmzfctx. ^mmRZixizv-Fmizmimizw) 
mix t&h-tz^mt ^■th^m^mwmmm. 
a. 

[|«*«2 ] b<y MfeK&fv MSi:IIJb-.y HSfcfc: 
PWUfcSfu ±b'v H8fcgljb'-y htat jW&flsfcJCtT 

iz&m tifcstum i Ctto^wroftttigti 

sis. 

m#m3 ] iggstov- Hiafc b-y hwsttufrmt 
izmn ztuzx^v Miummz tum-mg i *smm- 

D-f3-7't > 

JJBp< -f >n~TZi—yiz£ VMRZtitzV- KISSED 
EE* fcteWMIillEi:^ 'J7r-f UmE«0 2S 

zmmzfo txmtmizw <o &ix£jj-tz v- f&ep 

±!5<7)2a^c7JV- FISEP;8d^^'^3&>-:£-c9'7- 
fi-^Sr-r^-HL. %tl?K<F>V- vmyn y 7 IzML 



)vzmmh?mms^)\rh^mfe<nwEMi'^iuzm& 

lWm7\ . ±K7-F«EBt!lll«BEW9#i«±, x 

mLxmft>tifiz'j'-%< t i, zxjiZ&n i HtfjtwR 



] JifB^-O-u— T^—STiPbOi&P—Y- 

±tP< U 7 r gg^aj L^EEO 2 S^cov- h'i^WJn 
-fix-E'ii^m^OlffiS(=:llI^$ixTV''$W^4 

50 1 0 ] HST-D -y 27^^*3 IV 
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i¥tpji<omm%wtm 

[0001] 
[0002] 

[«**>««] «5«Wfc»i«riBar^*Ui:LT, r 
— #*>»§&*«:FN (Fowler-Nordheim ) h^ij^ 

i 0 7 a— r -f V + y v« J F*&A-T * Z t tcj: 

Otr^ D I NORl777ya^ y **»MlTV**. 
[00 0 3] OT. DINORS777^^"J^M 

ffl LiMWrtJH-i ^'4 rx*ftt . -eix-e*i0 1 8 . ■ 
19. 132 0. B2 1toRU 
[0004] Hi 8. 019. H2 0fiJ:t/B2 1tt. 
±b^Ml2*. M£y htfttC^£7-Flft84»!)2 
a»»6«jSS*t& D I NO RMy 7yS/a«Ut«l 
-CTbRl/O**. 30 
[OOO5]018.019.02 0*5J:VI22 1 fcrfc 
Wt\ WLlm-WL8m, WLlm + 1 -WL8m + 
1 tt!7-K». SLm, SLm + 1 Ugffl^-hflL M 
BLn, MB L n +1 li^tfyMfe. SBLm, n. S 
BLm+1 , n, SBLm, n+1 , SBLm+1 , n 
+1 JlHh'yHjL SRL^ifcjly-Xtl. MTlm. 
n-MT8m, a. MTlm+1 . n— MT8m+l , 
n, MTlm, n+l-MT8m, n+1 , MTlm+1 
■ ntl -MT8m+l , n+1 (JlX^U h^S^X 
f % STm, n, STm+1 . ri, STm, n+1 , S 40 
Tm+1 . n+1 hy>i?*?Z ZtlJrtUjk LX 

[ 0 0 0 6 ] 0 1 8<JOJH*0JtCfeV^T*i. WL 1 m— W 
L 8 mC07- KUrn «y 9 ICSSfr & X ^ >J -b/U h 7 

KSWLlm-WL8mt2 0V 4 -J^TCMBSW— h 
iSLm, SLm+1 „ ±5 it/^cOfl&^V- KfiWL 1 
m+1 -WL8mfL fc±tf*®7-X||S RL(C0 
VS-EPJnLT. f^t(7)ih'7h8MBLn, MB L n 
+1 *7D-f< y#TflBKyWT-X-f*. 50 
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SStt"* *7- Htl^n * ? WL 1 m-WL 8 mtog&S 

^FNhy^jy^zx^^x^tix^ ^^ey-feyuh 

[ 0 0 0 7 ] HI 9<O»&a»0Stt. 7-K8WL4m 

7yyX^MT4m, nfcr r 1 j <r— H 
+^T^^ ; ey-lr;Ub^>^x^MT4m t n + 

n: r oj -f-^^ssatf. £<o%&. 

SLm[:l OV. aSJR^ftV— mWL4m(C-l 0 
V. -ecofaco^— b&SLm+l . fei^c7)fBlcOV— 
HSWLlm-WL3m, WL5m-WL8m, WL 1 
m+1 — WL8m+l £0V£EpJnL. *S8S 

^$r^S t tf^^ey j lr;t'h^>'^^MT4m, 
««<lfc±h*7haMBLnfc6V % r 0j f-^^ 
iaW^y.-fe;l/h7y^^MT4m l n+l^ggg 
3tut±t7MBMBLn+l fcOVSrWJmrS. Zcr> 
JSS. ^ : e , ;-fe^b7>'yX^MT4m > nCO^. FN 

h y* vyy{z£*)7 a— t- * yyy- b $>coW¥-tf v 

[0 0 08] H2 0<O'<y7r-ftt^tBL»fftt. 01 

^MT4m, nfi0l^^ISlVth^Xij77^^ 
^inLmJEOT> i^>»fr2VBlT*a»Lfc3&»fcra* 
SIS^S* ^1^^. gIK^-MISLm(C3. 3 V. 
SS?-T^ T 7-FiiaWL4m^2V. a«±b' y M 
MBLnCIV, -eofficoy— MSLm + 1 . tJitf 
•f^lfiOT-KSWLlm-WLSm, WL5m-WL 
8m, WLlm+1 — WL8m+l . i>il>'^ffecO± 
b'-yHSMBLn+l . *5i^*iiV-^SRLtO 

^MT4m, n^*7tt®tc:ft^^. ^C^y-feyU 

*y*miz$>&t%*r^ ttv^ivh^yisxftem-h 
[ o 0 0 9 } 02 1 OSt^ajLWii. ta+met-H^ 

pf^y-lr;Uh^y^X^MT4m, nCO^mL^-th 
1%rii?X'h&« SJRy-baSLm. i3it^M 

««7-H8WL4nifc3. 3V S aBR-T&ibv h 
^MBLnClV, -t^ffi^-MSSLm+l . fei 
W^7-h'gWL 1 m-WL 3m, WL5m-W 
L8m. WLlm+1 -¥L8m+l s tekXf^ttLCO 
±t'7hSMBLn + l % &£T/imV— XiSSRLfc 

ov£g«jirt£. SSiStut^^y-feyUh^ 

y^MT4m, n tfj-yW&lZfo h . x-^ 
r 0j (?1*«PJ) twSOs *>«IBfcft6«^. 
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* r l j (m*&&#M) tz&htPWrtZ. 

[00 10] 022te, OJilftHJL^D INOR177 

loon] t*^ m*mzwwiz-*jm*tiLe>77 

iiF N h y J: 07P-f-f y*'**- h*^y 
§ tfc< C: Hz X 0 fir a N O Rl7 ^ y ^ 

jx^y#3ai&*ro^&. 

[0 0 12}£TF\ NOR177 y^jL^^eyco^^is 
fE. <'J7r>f^a}L!WK ^S^HrfE. §&*£BL 
HrfEfcfclt&yNW TX^frJ . ffLfhl2 3.02 

[0 0 1 3] 02 3. 02 4. 02 5fci:tf02 6k:;fc 
^T. WLm-1 s WLm, WLm+1 127— FSL B 
Ln-1 , BLn 4 BLn+1 lih'yhfi, SRLfcfeft 
ilV — XSs MTm-1 , n-1 % MTm— 1 . n % M 
Tm-i . n+1 . MTm, n-1 . MTm. n. MT 
m, n+1 % MTm+1 , n-1 , MTm+1 , n. M 
Tm+1 , n+1 \±X^V^)V**tl?±x5FLX^Z>* 

[ 0 0 1 4 ] 02 3coM3miZ&^Tl^ «7- 
KaWLmfeafti^cq&U-feyPV^^^MTm, n 
-1 „ MTm, n. MTm. n + 1 ^Ot^T. *7— Kif§ 

HgWLmt-lOV, -etOffitfO^— K»WLm-l. 
WLm+1 fclOV. ^T60fc'v hJIBLn-1 . BL 
n. BLn+1 $:7P-r>f ^WC^T^tt, 

*jiy-xnsRLtc:5v^gttn^, «ta>tt«. aft 

"TS V- MlWLmfcl4«^^ >J b ? y >?x*M 
Tm. n-1 „ MTm. n. MTm, n+1 £>yo — f 

-f y^y- h *<^^F N h y * y y g y 

fS^ffv t h«i i v— 2 v^jgt^^, . 
[00 1 5] H24cO^U^r-fif^a5LiSfHi:> 02 

S^iKl^^iJ-feyPh^y^MTm, n-1 s 
MTm, n. MTm, n+1 <7>L# ^MIUBEV t 
•J^r^S^tQUfEEEiar. «l^«^3VjaTte3B^t 

mtw3 V. -t^T^b* / hSBLn-1 . BLn. BL 
n+1 telVSrSOnU *<0ffiW7-K»WLm-l . 
wLm+i fcit/ftay— XJSSRLtCOV^Qttn-r 

m, n-1 „ MTm, n, MTm. n + 1 &7t7tfM1,Z 

£>3*§£\ > ^ y -fc/n* 9 y iSx ? IztftZ M 3&fr 
TSrv^JffiL. 3tyttBMc**»^ **y-fe;H*9 
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[ 0 0 1 6 ] 02 5c0#^ii^{RIii. H*SatC»Uf 
^^U-tMTm, nlZT-fmZ&fr&ro^r&X'fc 
d Mtl»7-HaWLmtl 2V % 8ft 

■T4^b«BLnfc7V*EWniU *<0ffi<07~F« 
WLm-1 . WLm+1 s b^ybiHBLn-1 % BLn 

+i *5i^*aiy--xaisRLfc:ovfeEpinrt-s. ^ct> 

IS*. SJRStut^^U-feyl/h^yyx^MTm, nfc 
f-^y^;l/7f?»y Nx^bny (CHE) fcj: 

10 v^tt«BEVthJ45VJaJbK*4. 

[0017] 02 6<oa*as L«tt. H+sastm-wf 

i-&Wr&X'&>Z>. S!ff-r£7— KSWLmH 

5V S gUR-T&b'-y NSBLnt:i V. *0>flS<O7-K 
iWLm-1 . WLm+1 . &J:If<£0>fl&atf ? MSB 
Ln-1, BL + 1 N fcilf^iiy— XfSSRLtCOV 

X^MTm, .n*«*7«»fc:ftS«d. ^^U-b/Uh5 
^^^Jf-^tt r i j («*2*tt)B) T"S)4i:^J 

[0 0 18] 02 7ii. ia±^HJL7tNORS7^-y^ 

Steffi Li&f^i=*3^4^Mrx^fr*itAfc 

[00 19] 

I NORfi77v^*iJftitfNOR1^97ya 

3c£^051Lfir^4 s U^ot, ±ISi6^Si 

y y r BE^ffl L^EEcO 2MSW- KSQJJnSff 
[0 0 20] fci:itfHl"9. 02 0^-^D I NOR 

sy^^y^^^^yco^. mfR-tzv—vmz^ Mp 

»S5i^WE-l 0V*5i^y7r-fK*aSLWE2 

40 tNORi77 7^A^'j^, msa-zv—Fm 
ttzmmznEE- 1 o xx/< U7tj lmj± 

[0021] ^-r^ KttfcHfje^a* 

mm7~\*mnyc^i,zim*&mm£^z t^m 

Mtfh 4 . Lfrt> s ±]*L7t:#^ y y r >f 

<nmK>mL®m±ftmiz^mfffrti&izib^ $mcow 
50 ^mm*$w®t%->x. m&ym$ii>*it:\tffi 
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[00 2 2] fztm^ mi 9. 02 0^-rDINO 

Bfc»ajLiww)ii>j3BU0«tt»i o omeirc* 
9. ^-m^m^^fiftm^-r^^H^i oo 

*"WBI4^»2 0m^Wfc:*«5. Hagte«£a*tofc 

[00 23] H2 8*JilXEI2 9J4. JdSLfcDINO 
RI7^7^^'J COS # a^KrflV'K 'J7H1^ 

tl<D'UTA^&7j*t\3l8&m?$>Z m 02 8. 1^2 9 
4>7-K»K9>f A08K4. Pft^MOS (JJJtTs 
PMfc^d ) b^ixX^TP 1 , nf^^MOS 

- 1 o vaynjBemvmfcL^ r puxm^izttLx? 

[00 24] ZtlttiLX* M29^tXo^ 

0V<Ott£KB"CttftsU TKV^fl-^CTtT^-K 

[00 25] B3 0*J±VI23U4. ±3fiUfc02 8. 
S2 9fc^rv-HSLK5-f^<WNWT^«ffir, $Bc 
mmt 5r & NM h "9 * T N 1 coA>f 7**0B ss^ 

y'X^TN 1 |;ttttEETflHI*«-6fctt>(C* NWE L 
C0PWE L UZ&&&tiX^2> o lT3:;b*>. 123 Ofc^ 

y^xrPTNm. y-xi£t«i^«J:^PWELL^E 

1 0 vfcA-f 7*$it£. 
[0026] ZtilzttLX. M3 1 fc^irf J: a fc. 

1(4. V-XffiiS:a^J:u:pWELL^^OV^<>f 

[00 27] NMh^>-^^TNl(7)V-Xf£Sc®i3 
ckt/PWE L Lg«&7#ERmfcfc . SiaR2ix£V-K&K 

f^h ^ y 7 r -f sg^ai L®Effl»f^«?>ej o . hh 
\ ^4^ vyrjwtfrft LWRtmmftt iz^mjEEP 

[00 28] [S3 2<4. ±aU:DINORl77yy 

^.^^ y ^^a^ajfiv^ »j7r^ gg^aa Liwicfi 
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r&O. l^iififreEu^3. 3V/0Vttf^t 
a*ttE&MMWfct4- 1 0 V£i. <y 7 r >f Sfcfcffl 
[0 0 29] H3 2fc^rT±3fcr. B*Mt 1 , t3tS) 

simc:-ej9#*>ort. v-vn&tiwut'tK'iztzg. 

4tC*"f. WrMtl" , t3' t-10V*^2V^ 
u*Oi^4>'W is^ttftft LT^y 7 r-f Steffi 

2' , t4' T2V}&»4>-lOVfc:3gftf--5. Lfctfo 
[0030] #3ffiHt4. ^*VffiCB*T«rS*ifefe 

*. 

[003 1] 

s^y 7 r a §g*tfc Liw^*aa:K» ^ss-ri c^i o 
K«teMirr*fc*cow«<oa3jiissa^iKE4fc 

t4i$M8*«Efc M77^fS^HJ tSEEco 2 7 

40 v-*imismEso)z%t,is>-tt^ ±fEr-^s#a 

^fBHra+4fe«4M^f6MSra^-t^Iftmca? tT . 
[0033] VU4, ±S4^ft>f»?&ttf21^S 

so «4. Mi by vmzn wmmzwm^ 
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je4 tz&emm&mEEt < y ^ r -f lbs eo 2 a 

■W4fclliB*»tWciBtT. BK»fcflJ9»£Tas* 

w±®*)mzmz£ omiRXj)ZtvK:±^<v2wm<oy 

[0035] SsfcJfcEX^ yn-f3-^li. §&3girf£ 
1Kl^UT»fM-£*&< k £> Hicon-TKUXA 

LT SIS V- K87p •/ 9 tfmK ZiiZ^Z jfrSA* 

tt*h.OT7- y ^ fcdfct UT V- KUrn y ?B 

[0036] ^/vrJbteifro-xrJ-rii. fftSffif^l 

fflM*«EE*&Ji&«gl 1 <?)lffi33&[5]ffik > ±IB-r 

fi^iicoy- Hutaaiirt-ft^y yrjm&ft lube* 

[00 37] 4*. JJE^-KHqanttBBOWiff 

±jS;^3S^&[»Iffik. 7—K*:/ay7MWM-* 
mmcOV-H^^iCLT^t^tL^^< k 
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[0 0 38] JJS 

JB^S K»B«n«ffi«0 9«£»fc: J: OS^ffi 

[0 0 39] 4fcs ±!2>-f yD-f3-^^^9 

abbee ± tx< \)7t4 mfrm Lmm<D 2 man v- k» 
jura** **L-wwwje^)te§iKHse«*LTv^*. 

20 [0040]4fc, ±iE#V- Htt^o y 9SSm^ 

li*W2Lko«Barcft&. 4fc. -tiaffimJEKIcomff 
[004 1 ] 

30 ami *«B^>¥»«^s^«aKj:W3r. b 

S^t&. .Tix^i 0. tzkJL&D INORl77«y^ 
U 0»SSiWttff&4 l«N ORI7 5 y ^jz.p<^ 

40 y<7>M*ift^tc:i5V^T N ffli*iafc:±fi^ 2»B<507- K 
«9tti«E^>Wi3ftnffiBk*4 • 
[0042] 4^. ±Eco»fffc:t5Vi-c«±. /ifcilf^t 

its. >-n-7 r a-^3 e fcO^$iut 1 7-KJg7' 
®E4^iQ3Mi*lgffk^y 7 r>f BPWB L^fficT) 2 

50 xgfffctS^T. ^a-ra-^fe«±E<502»B(O 
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■ww Mm smug trmsmazty vmt t>tix& 
ztitz±zz<n 2mm<n r 7- Ym.mmK<n 

fWt < t i> 1 fflcou-r K l/^A^i-f^f^- K $ 

7- Kiir n ? (c*f LT V- v ? mWfrtfi 

[0044] 4fc. JbSl^yn-r^-^iJ^Tii:. 
<ti> lHOD-TKVXA^lfl^'rn-KSn. y 

3^{B*Sft&. £ iOf^ - H S^fcrS^ £ m 1 0«BE^ 

[0 04 5] 4*. JJBv-H»«ln«ffi«0»i»fc: 
E8»i«wi**t3 »»77>f gE^ffi *?f 3 

[0 0 46]**:. jje^-Fnaiijeaarctt. x-f 

[0 04714*:. JJ&X-f ^a— f3-^60#7 
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[0048] 4*:. Jbia^-f yn^f3^t<o#7 

E4 fcliEpJn?W*«BE*3 V7T<f K*aj LffiE^o 

[0049] 4*:. _bEfi«EJHO«B0I«m^mm 
JET'ftO. JJBWE«0«BE«[Jl»fft0JE«BE"C* 
LfeA«o.t, ±aL)feDINORS77 7^t 

[0050] 

[^S£09] H14JJ:VH2li. *miizi%&mi(omm 

MtMDINORl777^^U^ 

[0051] gi i tz^i^^Kmizmumftw u r 

-raBftWkH**, ^OTHawEiitt. aB?y-h«sL 
30 mfcaaw-ittEy. ##a»«EWJni6fpa§<?5i ov 

C04 4^ft kX'hZ. 
[00 52] H3li. Efl^J:tXIl2(C*^«i:a^#§ 

[0 0 53 ] H3fcl*JV^Ts 1 i^D I N O RS7 7 vis 

^^e-y^^yrwft. 2(i:ig^aiL/##2 i ^.[ii 

[0054]«'J7H»lli, WvPfrHfcBI-try 

[00 5 5] ^^yf^4(l f3-K»4h S 
50 (4. VCC/GNDl/^T-iSf^f^n-TKlxXA^fi 
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^iWJELfcxn— Hfi^-xl— x j £58£-f 4, SitR 

L/GNDl^Wc^&LT. afS?y-hS£b^SLl 

4 3il fn-h'f^xl — x j Sr. VPP/Vmu^U 
LT. ^im^y- HS^d -y ^aqBRSfi* 

[0056] ^u—Ta-ystt^ f3-KS51 N 

U 7 r W ^ffi L V- KiSEPSPmffi*S5 5 3 fc i 0 fit 
j£3*LTVi&. r^-KS55 1^. VCC/GNDIx^U 

3tf3-Hffxl —x i £%£T4. 
7-HWt»«Eatt»5 2tt, fn-Hifxl -x 
i£. VwE/VBBlx^fcrSaRLT. §£2^/?f^ 
V— MSBtfDfiffi (Vw) 1 — (Vw) i£$&kt&. 

3— h'ft^xl -xit Vvr/GNDV^K:Sffi 

lt. ^jyr^m^^-vmmms. (vvti 

— (Vv) ift«fef*. 

[00 57] T7-K«Wai«EW0»i«6tt. V-K 

v-^mm& (vw) i - (vw) ifc<y^r-f 

BK^fflL^— KttfflJlflBE (Vv)i-(Vv) ico2 
■BI^^-HUmWKEtAJjLT. mmzjBtXb"h 
fc^frfc^-FIMfc&Vl -V i t Lxatfrf 4. V 
-HiS93jDmJE^0#^fi^^^6 2^ V-K&Ep 

±a 2 asi<ov- KaaooiiEco *r % 07- hswjo 

0*i«^w/v' &%^*raniS&T-ft^"C. vcc/ 

GNDV^t»fM-4W««-»*w/v*VPP/VBB 

[oo5s] KjKBartaw7tt. zti-etiw- 

KttWLl 1 -WLj i*^J6LT»*6*Ute;*-f 
0SISW11— SWj «r=f— ^4 

^SJ^r^iiay-KgLrny^^Kfi^-xl ' -x 

01BA3*L6!7— HUBijVl -V i fcWJSftB?*- 

[0 0 59] 5:^5. mSttuvfmitZ&^X. VCC, 
VPP, VwE, Vvr, VSL^flW^^LSH+OHT 
^•Tffi^i^^M^m^^T* "3 . ®EGND , V 
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ft>7T%6. VCC, GNDiaftalWllkffttV 

JEK/lf* 0 . «t«L3 . 3 v , OvtfeS. 
[ 0 0 6 0 ] BB4I2* JMLti^rtt^itcomm^com 
Efii^U**. *SffiHtf>D I NO RS77 *y 5>jl^^E "J 

LIMP. R*fflLIMP^4WK^»fP^-HT. tiL-r 
ix^i 3 5r«ffiIt^$fi4^^L^rJ>4 . 

0. JJB2M^aW^— H^ilOiELfflOWiftK:. 
#l«f^)tE^» 9 5£Llfc£ L^fcihfc^S: 
Hi 4: -CftS. ditte. S^coD INORl777ya 

**y*>«MM:*s<jwr*. 

[0 0 6 1 ] H4fc^-T X 3fc. VCC, GN 

Kte&*6^«L«t3. 3V, OVir^flS, V 

ix^y^r-f it*aLiw^. *5irflB»a}L»fWfc 
jL*w£mm»* ftAv^y^T-fSE^tBLiwwfc 

-10V. tt»BL»f»teOVteRJ&SfL*. VwE 
!i:ffi*l!lfP^2 0V. »&3£*^ffi8!S»ff % fcitf 

^y^r-ftt^aLMfWptov, n»ffiLMfmc 

3 . 3 Vfc:R£S*L& .Vvr «iff*!Wmfc 3 . 3 
V. ##2^mffittanHfff. *5±rX^y7r-fBl^aSL 
»ffB*fc2 V. M»tBLIMm(c3. 3VfcRfeSit 
.4, VSLI±ai4«fWfc3. 3 V. «ft&MKEmtl 

■iff. feitx^y^r^K^aLiwwffcii ov, 

30 ftLi&ffs££3. 3Vfc:R^Sii4. 

[0 0 62 ] 0512:. H3^)u— y&*^tt"4 

■W/^y7r>fI^BL«lfWMl9SELffl9»i^ 

[0063] H4(3fcV^T^r ^-WW3flHMSj:Vffl 

03^n.y^HhStJBLT^4. 
t 1-t 1 3l4BWko5Bfrt*LT*J0. ^co^coji 

[0064] tt*>*>. B$Mt 1— t 5$.X~IZ. «*|t 
1 tn-T K l/XA^fi-^-Xl — XaisilXXl -Xb 
SrSftT^fe. »#3i».y-KiSEPJnmBE (Vw) 1 — 

(Vw) i fc^yTr-fR^ajL^-HSEinnWE (V 
v) 1- (Vv) i<502®Sc7) 1 7-K^9W(J®ff. 
VSS&W— hWLiitfj S LI — S L j . i5 £1*7- K»r 
n^y^S^e-^xl ' -xj' ^^tt-m^mffffl^ 

[006 5] BMMts— t i3ata, 

50 «JEffl»#/^ y 7 r ffil^ffi L® ffco^ 0 >I L^O 0 
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9§iflf0w/v, *w/v' tf$tfkL. Ztllzfe^ 
ZtiX. V— Kttas*Vl -Vi s WL11— WL j i 

[0066] jar. m5<r>n ^yy^-hi^ 

-^5 l*fp-rHl^XAA«9Xl -Xa N ^yp 
—rri-^ l*St?-rKV^A*<l#Xl -Xb^ 

*L«hmt*. 10 

C00 67] ifcfc:, R»$Jt 2 

(Vw) l-(Vw) iWJ7 

r^BABlL7— KttOMBE (Vv) l-(Vv) i 

cD2mmcov-^mmmK. ^>fyu-f^4 1 

F*t\ aHR^-hKBSSLl -SL j % «J:W7-H 

S>£. 20 
[00 68] <»C. KMt 3THSMIEEVBB, Vvr, 
VSLWilf^0V-*-9V ( 3. 3V-*2V, 0V 

3v— ovicRse$*L*. eats^tic, 
sta^v-HtggttDHfiE (vw) i- (vw> if<. 

ffi&ft L 7— YWtfiiitiMEE (Vv) i-(v 
v) i*)2^07— KttWJlfltEE. fe-fctfaSSW— h 
S LI -SLj s fe±tf7-K8/D7^S«f 
^-xl ' -xj' fcL E^^WEffi^^fc^ft§ii 
£o 30 

[0069] <J:^. melt 5^4>«. ##5i^mEg«in 

(=A0.^Jt5. t9. til, t 1 3-CT7— K«9l 
fif#^w/v (if&jfrT £ S 1 2tf>IU»fc:J: Offlg^f 

33* VI -Vi, WL11— WLj i t LT##ii^»7- 
KSEPJD^BE (Vw) 1— (Vw) i iFty*)Wz_tttt1$ 

ilZ>. 40 
[00 70] B^Jt 6, t8. tlO, tl2t 

5:0. «9»ifi^*w/vtift3^rSHi2wig»fc: 
HUB* VI —V i . WL11-WL j i t LT< 

V7T4m*&Ly-vmmmK tvv) i— <v 

v) i^«JO#i.ffi^Sn§o 
[0071] »tfc. ia3^yn-7^Hk:ijJt*ft*w* 
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7-bWoy?igiff«^4 3fcoivrtiH7*3itf 
H8£. S#a^/M*V-KiS93Jn^ffffi^5 2tc 

^gS5 3(CO^T(ilIl Oec. 

IS9lJlfflffi«0#^fi^%*ai6 2fcoivCttHl 2 
fc, »7-K»{B*fiaaf7(cov^T»4Bll3K:. ^ii^ 

[0072] H6li. aS?^-.h«ffl*«4 2teWT 

4 2fcL i3t:^tJ:o^ ^^--hifelCL-SLi 

[ o o 7 3 ] E6 t^-r ± 3 1-. many- maj*i54 

2te. VCC/GNDl^^-CiW^f -5T^K0»NAN 
Dl % VSL/GNDl/^UT^f^T^^^^^hlHl 
»421 % :fe«fcrM VA- ^INVlteiO^j&SivT 

[0 0 74] fyWNAND 1UL jff*BS (ERA 

[0075] WOVis? M3S&4 2 1 fcL fn- 
^(D^fa— Hft-f-xm&. VSL/GNDl/^/«E 

TN2, TN3. i3iT/PMh^>'v ; X^TP2, TP 
3fc:J:*)*j££*x£ w ±fc. 05<D5M S^^-h 
fcufcivtli. mmt 3-cmSWEVSL^3/3V-^l 

[0 0 76] >f^WlNVUi aBIW-HftSL 

[0 0 77] 07*5 JcI/H8f;L y-Ktt^a«y^aiR 
fi*ffi**BI4 3fc^v^TOft*»^|liB^^^-H-cft 

V— HH^n v^^fi^CN-xl — CN-x 

[ 0 0 7 8 ] S7 IZjfitX 5 V- Kiar o -y 
fi^a^4 3(i. Plh7y^^TP4, VPP/V 
BBU^JVXmi^ti> \y^JViy-y b 4 3 1 „ >J< 
~^INV2. INV3fci9««3jh-TVi6. 

[0 0 79] Plh7y^TP4{i, m^mffVBB 

D^^VPP/VBB^S:. ^^SttS^^PMb^ 
VBB#ft«B»4fcavpP35WJB»C ^^h^r 
[0 080] i/^7MHB4 3 1li s f3-» 
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/^Y^-Kfi-^xm^ VPP/VBBlx^;U{2«E^ 

4. TN5. feiT/PMh^^^^TPS, TP 6k: 

[008 1] ^7^. HSCO^-f^V^^-hfcfe^T 
i4. f3-Mfxm^77fS. B*Slt 3TSffi^ff 
VBB£ 0 V— l 0 V £ i: fc J: 0 . U^/l^ 

[0082] >f>y^-^INV2*JiVINV3tt. !7 

^T&fca&cDF^^BfcLTMBU AK»(c. -r 

[00 83] H814. 17^SfflPlh7VyX^T 
P 4 *TO«EEVBB#S«E»4^«±«aBIBEVPP*<» 

0. Nlh7Vy^TN6, ft itfKffifn^PR 1 . 
fect^VPP/GNDl^^UrlW^-r^^ >V\'-* I NV 

[00 84] NSh7^^X^TN6«i. Iffl±*7ft 

tfftSEB^k 4 I N V 4 ^ A# KSrV 

[0 0 8 5] >f^WINV4(i, VPP/GNDK 

><m»ti/cweu fs^L^v^<sajE^vpp/2u< 
MpawEWfc * ^(is^mfE vpp##ff^(-c7>^ vpp 

W<MZ% 0 PM h7>y^TP 4 *^7^k-f 
[ 0 0 8 6 ] H-914. ##a^/?g*7-K^9]Jn®E 

mzsLfr/mzv- mmiQW±tttt$& s 2 *4. m 3 ic 

(Vw) i-cn-(Vw) i ey^ti^titzttfo 

•fe^^h^O^^iXTftO. H9*4n#StfHr^ 

C00 87]H?fcSR*\fc5te. 
SEPJiamEEaS^g? 5 2 J4. VCC/GN D I^UTSJfFT 
§^yK0SSNAND2. PSb7yy^TP7, V 
wE/VBBV^UT-IMM"* 1^1^:7 MHB5 2 1 . 

fcitM wn'-^ I NV5 teJ: 91ft«ES*iTV*4. 

[0 0 88] +VKHIBNAND2I±. iS*B* (ERA 
SE) fc, fn- Kgft^CDx 3- n fcBBffi*: 



la 



WB*^- HaffltotBE (Vw) n£. A>fl/<;HrS 
Jfrr*fc»«BBTJ5*. PMb^>^^TP7(i. 
«ffl^VBB3^fltlEftfc4fctt«a«EVPP3^#£E» 
VCC/GND^fcVwE/VBBifc£. a^fc*»T 

[0 0 89] U^W/7MDB5 2 114. f3-HSi> 
10 ^c?)"rn— Hffxnt VwE/VBB^;Hc:®E^ 
Str*fcfe07y^fflIiIB-Cib9. NIh7^'^T 
N7, TN8,iJitfPlh9^nP8, TP 9 

M-iilfVCte. f^Kffxn^77m PfiHt3 
•cmaSBEVBBS: o V-*- 1 ovtg^-fi £ t fcj: 
9. 4fcB*JBt4-C«iKBEVwES3. 3V— OVkl 

[ 0 0 9 0 ] A yrt—f I NV5I1 flFS&V'?ff£7 
-HiKEP8nSBE(Vw) n*K7-f ^*fc*«)K5-f 
20 AHBfcLT«j|gU Sftftfc?*:?— hMM»xiiC4* ffi 

lE(Vw) nkLT»*«*L*.- 
[0 09 1] HI 014. <y7r-fK»fflt!7-KIB9i 
JnmBEtBAISS 3fcr>v^T^#ft»EIB«t*tHT' 

JnmBECN- (Vv) 1 — CN- (Vv) i<0*tl?tl 
WtJBLfc#-fe^yhfcJt9»«SfLT4J9. 01 0 
30 14. nfl^-k^yhtft^. 

[0 0 92] HI OtoarTidfc:. ^'j77>fI^L 
1 7-KHEP2n^Etiiijgff5 3{4. Vvr/GNDP^ 

"CBrfW-* hEK5 3 l . ±5 JrtM yA- * 

INV6teJt9«t«i-CV*«. 
[0 0 93] 1^^^7MhIB5 3 1(4. f3-H»i» 
^f3- Ffl^xnS:. Vvr/GNDl/^CfE 

x?TN9. ftJttfPMh^^x^TPi 0(ci0« 

40 T*4. B$£»Jt 3"C : i:i®SEVvr5r3. 3V-^2VC1 

[0 0 94] >f * I NV6<4. ^U7r-fR^ffi 
L^-HSEPinmE (Vv) n*H^>rrt-5fc^H 

«4. ^ffiEK«cfi!T^^^§iir. ^'J7r>f^ai 

LV-HSEPflnWE(Vv) ntLxmiiZtiZ. 

[0 09 5] HI 1(4. y-H«9Bii«E«0»i^ 

V-Ha9^flEW0»iv;l^ru^-»rB56 1 
50 «. H3(^-TJ:3fc. v;^ri^^-9-MPXl—MP 
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yhizxomfcztir&K). hi ii±B.&B<&trjt> ^(read) b#^ s effif«^^w/v^ra«=sr<. 

[00961111 4 3 fcr. HSfflanaRO MzW^ht&comWQfoZ o 

»5#i.v;l^rix^^6 1(4. x>f 11, 43 J: [0 102] U^7U£x7 h®S&6 2 1(4. 80fflHi-f-*w 

£**>f y^6 1 2fc:J:9aMc3;IVCVV&. «yf6 1 /v£. VPP/GND U^/l««ffiKfikt-£A^9 

(4. Nfih^^^TNl OfeitfPlh^yy^^ 3J0i&T£>D. NSh7yy^TN12, TNI 3. 

TP 1 1 fci 9fll«3*i.6r^n^-f vf-EWC*-* SJ:tfPIb7^*TP 13. TP 1 4 tcJ: K>m& 

^i^Dtsfctyfe^o. »sa»/ffl*7-]«»aani 10 NV7om^s5:> vpp/vBBi^</K;:ffiE^&-rstf> 

IS(Vw) nS:A*L-C. *7-KSffl*Vn t LTEti ^7 y ffiaEHTCfe 0 . Nlh7y^TN14, 

WS. m5C0?J S-yy^-htZ&^X^ TNIS, i5i^PSh7V^^TP15, TP16 

*Hflt5, t7, t9, til, tl3T\ X>fy^6 fcJ:Mf«S*L«. 

1 lfc:3J , y t #*.£tL&. [0 103]>fyA^^INV7il U^OUs^^MUffi 

[00 97] X-f 7f6 1 2(4. NIV7^'^TN 6 2 lCDftjl&t: Yy<i T'tSft^H^-f^llIBk t 

1 lfcJ:OTlh7yy^TPl 2C:4D«;££*U> T^tTf^, >fwWlNV8, INV9J4. ffilStfJ 

^U^r>ffg^£l}L!7-H|gEWlP«ff (Vw) n£A3j vtt»WljEK«ffi"5«ffiaftSiifl#*w/v ' 4: L 
LT. y-H*m*VnfcLTai*^*. 05<9 20 T. ISfllElK«ffi-CS£^aSitTfi#/* w/v ' fc 

*4 $:x^^-bfc:;fcvvc<4. m!lt 6. tS. tl LTEfcfr$ix£ 0 

0, t 1 2T\ -*>f 1 2t:flIfJ#jl6fL6. [0 104] SI 3(4. , 7-HISffi^^gP7(c:o^T 

[0098] @i 2(4. ^-Ymmvsss^i^mx.m^r <nmmfcimm*^mx*hz>. ^-HRawjeaw 

^^6 2^V^TOS*W^lHlS^JS-^STS>^o 7(4. Hi 3 fcr^rT «k 3 fc. #*7— HttSWll— SWij 

Hi 2£*5^T. 7-mqiMBD9»ilM«4» ^^K*J6Lfc**^>hfcJ:0ai«S*LT*J0. 

62(4. VCC/GNDlx^jUT-i&f^r^^^KIlIS&NA Hi 3(4m#@c0'7— Ktt^a *y ?|*I<35n#leO!7— H 

ND 3 , N AND 4 . VPP/GND K/PT»fN-&U ll£*ft»-«4r*''.* >- hTfc*. 

^P>-^h|lIS&6 2 1. ^WWINV7, VPP/y [0 105] Ell 3^-T43tw. ^-KgiafcblSISP 

BBlx<;WriW^§lx^^7hl£lSS6 2 2. &4t/>f 7(4. ^7f701, ^'Nlh^^X^TN 1 
W^INV8, INV9fc4 9J&££*LT^S.. 30 7te± 9»j£$;fVC^£. X-f y*^7 0 1(4. NMhy 

[0099] HI 2(^-T7-K^S«IDSra[J0#X.fi >y^^TN 1 6fcJ;Z>'PM^ V^X^T P 1 7fc± 

#IS£gB6 2(4. VCC/GNDU-SjUOfflfBS^w/ OaWtS^ST^O^X^f •yf-0»-CfcO . ^-KH^ 

v$-2SKcom£E^(3j:0. VPP/VBBW^U97- u-y ^iRft-Sf-xm' ^WK/^tlC^y^i 

flUHBT**. £-f> »lR»BO«BaBaifc:iOVCC «fc. »7- F&tfttJ V n £V- mWLmnfcaarr* . 

/GNDU^l^^VPP/GNDl^Kz:. «W<\ g| Nlh^^^^TN 1 7(4. T7— KJR^O y 

2gpgB<OSE^»fcJ:0VPP/GNDK;U*>€»VPP -s§-xm' tfv--l>>'<JWtZ! / z*>t%t) . V-K3»r 

[0 1003 <rfL^>— ^com^j^±. m5<7>*4*> OT-m§ov^AMrx«, 

hfcglYttt . «*|t 5, t7, t9, tl 40 [ 0 1 0 6 ] fiLtBH=jtR?8Lfc <fc ^X^^K 1 

1. t 1 3tSMIf ^w/v^n-^^^A-f U 04ttHY?&*D INORl75yya^ Ufcfc^ 
"s/Hc. B*3flt 6, t8. tio. tl2. tl4T»J T. ®B#H^S#32^^fflSPift^<U 7 r-f ^ffi 

mseyfi ^ym-bc^^tn mmms. [0107] hi4^4^hi 5(4. *mii<zi%z>m2 

VPP, VBBC0^(4. ^Jt 4*-efc^TLTV*S<0 c7)|Q60iJ-CS>§ NORI77 *y JB*«EE 

[0 101] ^VKIhBBNAND3(4. (ERAS ^*tHT'*)S. H 1 4 ft3Rtffl*«Effi[| PlMfcO 

E ) Wfl^-^ w/ v tz^^^S: < . V-HtSfflto AMT^W(4. 02 3 tcS^Ofia^Wtfe^SV—Hii 
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[o 1 08] hi 6t±. si 4. 01 5\iz^txo^m m^mEEwmn¥t<vyT^m^mvwm<^m*)mt 

ys-^fc-rssafoya-i'^HT'fes. hi 6*»\ 0 [01 ] i<ombMT$>?>D i norm 

sl j , a&T/miRhj^i'xf. &£Tm&.y-hm io [02 ] *muzm&micr>mmmx"&&D i norm 

•y ? 0O*8i£fc H«-e$> S . MS-^fElTft 5 . 

10109] 01 7i±. 01 6iZlsnh^1X^ttcnmM [03] mi£0||]5£MT'A^D INORl777^ 

ig^comffliU'^.;^ ^BBtONORM^^-yv-jL^ t'Jtf)D- f3- ry"£4"I>fc-f §WSBcO7'D-y^0Tft 

*$5&*iwk ss^m Li&#<o4M^9iim^- K-e. [04 ] ^l^saffiw-e&sD i nori77 7^ 

[ 0 1 1 0 ] 0 1 7 t,Z5frf mx-mizsm%£li. TM£Wi ffi&m Lf&ffra4^Stf>lWf*e- KT\ -e^-efLt-oj; 

=6- K^fC. *^2IWf^mfflgU^*5|3I— K/HC [0 5 ] 1 <J5MfefiaJT'*-5 D I N O Rf7 7 -y i"** 

n&ZilXti 0 . ±IS2^|i0i!i^- K^OiSL-BJ ^UtcfcwC. S^ji^mSffljDiJrft/'^U 77-f S?^ 

<y^i^^«J»lllfffc7C^<^€.. -hx-a>&. 

[0111] -r*ir>1o. 01 7{c5rTJ: 5£ % VCC. G [06 ] *mil l z&&mjR'!r-h&liijimz^X(Om 

ND{±ji^fSSi6f^)B£El"<./U-e3>SJtto, l&fl^ #fi*PSrI3S&09Sr^-0T-ftS. 

-k 5 v. ovti&gsfis. v [07] *mu,z&z>T7-vm7z2>;?misim^mj]3ii 

mamwE.mnmi¥. y r^m^mLmfF iz^xcomwi&mmmzm-tmThz, . 

^5V. ii^SW^^fc 12 V, itfg^ifc LIS 30 [08 ] 3|E%HHt^6$iJfflI<l^-« r ^^-TSAffrWSr 

ii^'j7r^gs*ffiLiirfmc- iov. [09 ] *wnizm&m&x-/m&7-\:umit®E. 

ttm&£xfM*ftLmimizovt,zm&i*h.z. v&n aaimz^xco^ff-pkms&M^^Ktmx'&s,. 

M*«EEWin»rf^*>i^'J 7r-f KftfflLIMmicO [010] *»HBt=fli«*cy 7r-f S!^aiLV-H^ 

v. «»&aim4«ic i2v, fc itxa^ai Lswmt tammm^iz^xcoM^^mm^^mx-h 

5 vizmfczttz . vvriijg^mff mam. toXxf^ 6 . 

'j7r^^asLi6^^t3 v. ^a^ismfe±t^ [01 1 ] *w*mz&&'7-vmmm&tii*)mz.-?)i' 

»aiLS6fmi=5 VfcSj&SftS. ^ri^1^co^TO:a#W&0Kffl£5H-0-eS> 

[0 1 12] 01 6^7*a-y^0i5«J:tX01 7<0#mSi S. 

#=e-K(=ilft««aitl|7<QR}g(i, §£ii*f»ftsfc?g 40 [012}*^Hjt-^§r7_HSigt!iD^ff^JO#i.^ 

*t&fl^E5'J£f& »« , #t ii^^EEMni&ff^ £(4iB ?g£SW::o I, ^TcoS*^5rlllSft0a5r*-r0T'35 S . 

iSffBJiPiWtii^U^r^^ajLi&^SrJSC^O [013] *5&HH{=SST7-KISa}77e^gEto^TcO 

®l?t -3 stK-rsv-HscBf^cDmmEfcfiif ^«^&iHi&fM£5j^0-c$>.5. 

mc)iEmmi^KizWO^x.liitl-r&AiZii^X. ±< [014] *%BJ^S^2<^ISigiK-aiSNORM7 

^■Ct=5r<, »l«DjfeS6^JT*SD I NORM77-/i^ 0T-fc5. 

A >^£ y n&art mmz. mmmizmi£nKmimttt [015] *^~^5B2^sgCT-c:-^5 nori7 

[0 113] 50 [016] m2crmMMX'$>&KORmy7-yis*X*: 
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[ 0 1 8 ] D I N O RM 7 jl* LJ C0M*16ff*# 
[01 9] D I NORSy^y^A^^licOS^a^m 10 
[132 0] DINORSy^-yya^'J^llyr-f 

[02 2] D I NORM7^y^ J .^q&yco#Si!lff^ 
[02 3] NORM^^yv-^^^U^^-Kil-fe^^ 

20 

[122 4] NORffl77v$'ji.*^y^M:7T-fSfc& 
[02 5] NORl77 75/a^^"Jfl»*5WifW 
[02 6 ] NORl7^7^^U <0»*fli Lfflfm 
[02 7] NORS^^v>-^^^'J^«-SSl^^fc 
[02 8] DINORM:7^y^**^y<0»&&;&« 

[02 9] DINORl77yya^'J^'j7r>f 

[03 0] 028coy~KISK^>fy^<-<rx«I§-C 



2 4 



[03 1] H2 907- HSH7 >f 7^t@X 

mzfflm 1 & £ Nl h ^ y iS* f T N 1 T*#m 

[032] D INORmyyvzsjuX^VcomZ&frW} 
[8^colfc0J§] 

2-i!AffiL/SSii^IlIK 

4-^-f yo— -rrr—y 
41-^>fyn-f3-^ <-r=i— F*) 

4 3»i7- KttTo y fmstm^ftfiB 

5 2-##a^/?W* , 7-K^MDmE^ 

Xl-Xa-X (t/n-f^-f) 
Xl-Xb-X <^-f >u— xrj— ^) j*JJ 
Yl-Xy-Y (^7^) A£ 
WL11— WLji— T7— FUS 
SL1 -SLj-M^« 
Bl-Bk-hV« 

x 1— x j -^J- Hfi-^ (^-f yn-f^^) 

xl-xi-f3-HIf (f7 r n-f3*-/) 
(Vw)i-(Vw) i-i^WfIi7-Mtt 



(Vv)l-(Vv) i-^j7T^^SL7~m 

vi-Vi 



[08] 



[030] 



VBB< 



VPP 
WV4 



MB | 
GND 



R1 




Or 



GND 



VCC 



-1OV/0V 
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